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(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively form an organic/metal oxide composite thin film 
having an extremely thin metal oxide thin film and an organic compound thin film with 
satisfactory thickness accuracy. 

SOLUTION: Metal compound having a group capable of generating hydroxy! group by 
condensation reacting solid hydroxyl group or carboxyl group and hydrolysis is brought into 
contact with a solid surface having a hydroxyl group or carboxyl group, and the metal compound 
is chemically adsorbed. Then, after excess metal compound is removed, the metal compound 
existing on the solid surface is hydrolyzed to form a metal oxide thin film. Further, organic 
compound capable of chemically adsorbing to the metal oxide thin film surface is brought into 
contact with the surface of the formed oxide thin film, and excess organic compound is 
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1590 


Al 


1738 


PAA 


1798 



[0094] ^.commmcomm^mt^^yy^ 

Lti 7 fc*Lfc 0 

[0095] S fofc^o*a/^BMt«*-&»Bt«:, 

[0 0 9 6] 6 

1 -^p^V— /Pfc**^bfc 1 0 7mM(?)^-^ 
^nsK^K (Zr(0-DPr)4) *Jfe0!J 1 t RBI 

< CT?5#Mft*£il:, jfcvvC, 3 0°C<7> 1 -^n^v — 
^fci5>IB*i«bTas»Lfc«, 3 OT^^^^fok 

ftjRI^ttflBt^KrtSttfcTkJI^aH 1 * 3 ott? l o 



(11) 
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[0097] m s tn, suM-ii 6 (Dmmy^mm^mw. 

F) Sr^Lfc,, 
[0 0 9 8] 
[^8] 





- A F (Hz) 




U 


Zr 


47 


JrAA 


98 




1/0 


"PA A 




Zr 




PAA 


345 


Zr 


455 


PAA 


512 


Zr 


653 


PAA 


722 


Zr 


832 


PAA 


891 


Zr 


987 


PAA 


1057 


Zr 


1186 


PAA 


1265 


Zr 


13S0 


PAA 


1433 


Zr 


1539 


PAA 


1646 


Zr 


1749 


PAA 


1869 



30 



[0 0 9 9] Z(omMffl(DMmWt:mt$:?7 7\z. 

[oioo] <* 

:/ 9 -fx-mm «r3fi < tt >b ^ < wasfrfc v ^ ^ t a** 

[0101] 7 

1 -/n/V — /W£8S*>bfc 1 0 7mM(7)^^^^ 4o 
^P^>F (Zr(0-nPr)4) Hififcl 1 P» 

■CT5#M«*S-£\ 30°C^1-^p/V- 

/we:i^rii?*ti:ffi#-ttt, 3 o o C(D-r^-^^7K 

kil»|1B«»LTA*IMt*3WS:»J«S^ 
SrBfc^WJtTftjKfeS^fco ZfcV^TN 5mg/ml^y 



20 

[0102] «9ttt, mm&n (o^m/^mm\wm 

F) «r*bfc 0 
[0103] 
[*9] 





-A F(Hz) 


0 


o 


Zr 


31 


PVA 




Zr 




PVA 


249 


2r 


3*1 


PVA 


370 


Zr 


449 


PVA 


490 


2r 


577 


PVA 


633 


Zr 


717 


PVA 


761 


Zr 


844 


PVA 


892 


Zr 


9S7 


PVA 


1063 


2r 


1123 


PVA 


1171 


Zr 


1250 


PVA 


1294 



[0104] ^©**«©Si(riBaMb*^77fc 

L,r|2|9(t^bfc 0 . 

[0105] $ bicio*-«/A«SMb«i*-fr}»ittt, 

[0106] MMM 8 

1 -T'a/^y — McfefrLfz. 1 0 OmMro^ns^A 
7"P^VK (Zr(O-nPr)O O^fftiC, |gJt^J 1 1 PHU 

*S«lB^Sr4 Otfl o^rajft***, £ fete: 4 0°C 



(12) 
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[0107] sio ice, 8 rc>=ir«/&j0igWfc*i 

m^mm^mmm-m^<^mmm^<Dmmmmt (a 

F) Sr^Lfco 
[0108] 

IS 1 0 





- A F (Hz) 




-A F (Hz) 


o 


0 


Zr 


1376 


Zr 


34 






Starch 


98 


Zr 


1502 


Zr 


157 


I Starch 






222 




1 G.A.K 


Zr 


291 


o UalLlj. 


J. / -£»"* 






i»r 






419 


Starch 


1895 


Starch 


486 


Zr 


1972 


Zr 


554 


Starch 


2027 


Starch 


618 


Zr 


2067 


Zr 


685 


Starch 


2152 


Starch 


755 


Zr 


2242 


Zr 


817 


Starch 


2317 


Starch 


881 




Zr 


2391 


Zr 


975 


Starch 


2464 


Starch 


1049 


Zr 


2547 


Zr 


1136 


Starch 


2610 


Starch 


1196 


Zr 


2711 


Zr 


1268 


Starch 


2792 


Starch 


1838 





[0 10 9] Z<DmMM<0lBSh&Xik$:?9 7\z. 

Lti 1 0 l^Lfco 

[0 110] ^ b[^^^i/^Iifc^M«If^, 
y 7 v-T^ffi 5:5* < & < ft V n ^ t #* 

[0111] HJfcM 9 

mM<D^>v<y !>A^W3^K (BaTi(0 
R)x) co^t-s H160B1 9*BBfc* 
»*&*ALfc*fi«ig^S:3 0t^5#|W«dt£ia\ 

V>>T% ^ ^ / -/H^^ 1 0 m g /m 1 !J 7 ^ 
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*JB§^£:3 OWB^iil^^ £fb^3 0°Cco 

[ o i i 2 ] * i i tci*. hj^j 9 <Djm/&m#<kta 
m^mm<Dmmit\^m^<7k^mm^(Dmmm^t (a 

F) &r^Lfc 0 
10 [0113] 

»11] 

* 1 1 



30 





- A. F (Hz) 


0 


0 


Tj_nv 

JtJali 


134 


PAA 


186 


BaTi 


348 


PAA 


402 


BaTI 


585 


PAA 


630 


BaTi 


786 


PAA 


829 


BaTi 


1003 


PAA 


1040 


BaTi 


1198 


PAA 


1288 


BaTi 


1426 


PAA 


1460 


BaTi 


1641 


PAA 


1708 


BaTi 


1878 


PAA 


1940 


BaTi 


2041 


PAA 


2091 



[0 114] r<o*Jt«©fi»*SEft«r^9 7fc 

IT0 1 1 \£7FVtz 0 

[0115] is bfcz<D&m/&mmmfc&nm±. 

rf 7 S^"eaffi ^r5S< Bg#€ L T fc ^ < « tfti ft v ^ £ as* 

[0 116] «±(Z)^MW5~9-T?(D7k H R H BS^^^ 

40 mmmmt^i 2fc*Lfco 

[0 117] 
»12] 



50 



(13) 



iflO-2 4 9 9 8 5 



23 



24 



m 1 2 



mam 




(it* - ^(NrW) 






5 


Al(0-nBu)a 
(10 mM) 


- 2/1 (45^.. 10 #) 


121. D Hz 


PAA 
(10 mg/ml) 


(ftj&H 10 #) 


54-7 Hz: 


6 


3r(0-nPr)* 
(107 mM) 


(&ffi., 5 53-) 


96.7 Hz 


PAA 
(10 rag/m)) 


^ y —A" 

(ffiSU 10 


73.2 Hz 


? 


Zr{0-nPr)* 
(X07 mM) 




75,7 H* 


PVA 




63.7 Hz 


8 


Zr(0-nPr)4 
(100 mM) 


ttSHL 3 #) 


71.SHz 


(l tog/ml) 


*: 

(40«C. 10 #) 


67.8 Hz 


9 


B&Ti ^^T/v=> 
^i^K (10 mM) 


h y — 
-1/1 (fiflL 5*) 


160.7 Hz 


PAA 
(lOxag/ml) 


jt^y — 


48.4 Hz 



[0118] mmm i o 

bA^^m^y — jvcd i : liB^*JSE»Jii8ia>L;fcl 0 

OmM^y^h^K (Ti(0-nBu)4) CO^Mt-, H 

Lfc 1 0 m g /m 1 <£>*K y T ^ y /H^f«t31> ±1E 
*ffi^^JR»^b*JflR^»^*iT,fc7k*»K J ? L Sr 3 0°C 

jffi^S^Lfcl OmM©r/K^^yF^>K (A1(0 
-nBu) 3 ) CD^ffi (10^g») 

[oii9]*i3 ius, m£M i o (D^m/&mmfc 

(A F) Sr^Lfco 
[0 12 0] 
»13] 



m 1 3 





-A F (Hz) 


0 


0 


Ti 


22 


PAA 


96 


Ti 


170 


FAA 


24J 


Ti 


307 


PAA 


400 


Ti 


482 


PAA 


598 


Ti 


688 


PAA 


806 


Al 


895 


PAA 


960 


Al 


1086 


PAA 


1177 


Al 


1342 


PAA 


1446 J 



. t a** 



50 



[0121] Sfc, iO*Jfc«<o«»««ft:Sr^57tc 
LTi 1 2 tC^Lfco 

[0 12 2] SfeKir©*«/AIWMk«*-& 

[0123] si±icmvftmmmn. ^-rti-btw? 

[0 12 4] U^Lft^ib, *|gi^tt, iS£ftjilr.fc 13^® 



(14) 

25 

ro^*t^-!RF^JPfi^*V^rttt^f 3 ^T♦fe5 0 1 
[04] Hffiftl 2 ©*-^«©8»ffc»z:S-5 < 



0-249985 
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[0 6] HJ6M4Wtt-g-3»fflt©aJl^{c3£<5<*fi» 
[0 7] *^!l5O«^-«(il(0ajl{t^*-^<7K H H a 3S 

commmmt & ^-rm x $> 5 . 
[0 8] mmm e (Dm^mmcommm^m-^ < 

0 [0 9] ||JfcM7 03«-&»ii«roa»'(tKi*<J<*fi35 
[0io] IBM 8 ©«-^i*fflt©«Jgfk{i:2£-3 < tRU 

[01 1 ] 9 ro*4»«ro«fa^kfcaE<5 < *a 

?S^oigi&«fc»k£^r0T-fc5 o 
[012] UMBIi 0©»&*K©awfl:fcX-3<* 




(15) 



#lfl¥l 0-249985 





(16) 



0-249985 



[mi o] 

0 10 



[mil] 



1 1 




a o 



m 1 2] 



1 2 





1800 




1400 




1200 




1000 






m 


BOO 




500 


m 
m 


400 




200 




Q 





I I I 
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